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SECTION 1. SYSTEM DESCRIPTION, FWD MDM or EMDM

Power Disiribotian

The MDM or EMDM is desisned 5o that each Caore pOwer souree is separate from, and redundant to, the
opposite side. Design of the circuitry is such thet = failure in afther Core power source will not affect the
other source. Elecirical isolation is accomplished by having isolated power suppiy grounds which are
verified a5 part of continuity and isolation testing. Only the wiring hemess ¢roseovers penetrate the central
partition through small openings at the bottom of the partition. An extensive analysiz of the effects of
possible circuit faillures involving the crossover wires was performed by Honeywell and reponted in their
report "Failure Effects of Cross Strap Wiring for SRE-MDM" dated Mly 15, 1977. In addition o the
electrical isolation, physieal isclation is accomplished hy 2 metal partition which forms part of the chassis.
The partition seperates the Core Power Suppty Modules, the KOM Power Supply Modules, and the
motherboards from the units of tha other side.

In flight configuration, power to the MDM or EMDM is provided separately by 5is assoctated 1OM
Power Module which in um is supplied through each Core Powar Supply from SRB power buses

A or B. The power supply in the forward MDM (EMDM) is commanded to separate in

tlight configuration and power i& not cross strapped. The MDM was designed to Contract End Jtem
(CEl} specification EB4027348 Part I (the EMDM o X8259535 Part 1) and incorporates printed
circuit board layout to accommodate “stress frea" solder jaint consmuetion 1o the requiremeants

of EB4029777 and EB4021936 or M8235969 (EMDM) (NHB35300.4[3A/3A-1)

SRM lgnition Safe and Arm Assemhly Clreuit

The SRM Ignition Safe and Am (S&A) Assembly Safe ! and Safe ? commands are on separate QUIpPLT
modules located on apposite sides of the MDM (EMDM) and separated by a metal wall. No single failure
can cause both safe corrmands to tm on afier MDM (EMDM) Lockout. Lockout occurs 38 seconds pricr
to launch for the Forward MDM (EMDM), and the position of the S&A Ascembly is monitared as 4 LOC
redline every 200 milliseconds from 5 minuizs before Jaunch until SRM ignttion,

Range Safety System Power Circuit

The ET R35 A and B power OFF sommands are on separate output medules located on opposite sides of
the MDM and separated by a metal wall. No single failure can cause both Fower OFF commands to tun
on after MDM (EMDM) Lockoul. Lockout vecurs 38 seconds prior 10 launeh for the Forward MDM
(EMDM)], and the ET RSS power is tumed on 5 minutes befocs lagneh ang monitored wntil launch.

Rate Gyre Commaed Circuit

The positive or negative RGA torque commands are on separate Dits I the Forward MDM (EMDM),
Although the bit number autputs come from one hybrid, the autputs have separate driver circuits ingjde the
hybrid  No single failore can tum on borh cutputs after Jockout. (Lockout oceurs 38 saconds prior to
Iaunch).
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Diserete Gurput Limiter (DO
The SRB MOV (EMDM) is designed to provide lockout on channels 0 and 1 of (@, 1 and 2 for EMDM)
each DOL module to prevent unscheduled output responses to “phantom” commands. At lockout, the
conirel circuitry for changing the stans of sutputs on these channels is disabled.

Qualification

The MDM and EMIDM have been verified by analysis and test to assure that the design gosls have been
met.

The MDM and EMDM is qualified as part of the IEA per the environments listad in the Components Test
Requirements Sperification SE-019-107-2H and certified by the IEA COOs.

SECTION 2, COMPONENT DESIGN

Each MDM (EMDM) is designed and bujlt using high reliability parts, mcluding pate arrays, procured,
screened and derated to the levels a5 specifisd in MSFC §5M03936 or MIL-STD-975. Hybrid microcireuit
screening includes 100 percent precap visual inspection and Particle Impact Noise Detection (PIND)
testing per M4027078. Relisbility was enhanced for the SRB MDM (EMDM) hvbrids by limiting the
nurber of rework cycles allowed, not allowing delidding and not allowing particie removal through a
punched hole. Also, except for the hybrids on each MIA, all hybrids were fabricated in the Honeywel!
Hybrid Facility. (BI-1524 R3)
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SECTION 3. TESTING

A Yendor

Ponwer transistors of 4 watis and greater have received {00 percant PIND testing since the impiementation
of Change Order No. 7 to conwract NASS-36100. The effectivity of this requirement started at new build
MDD 5/N 66 end ia for all subsequent MDMs end EMDMs.

Fwd MDM/EMDM's will be removed from the [EA and tested per LOREQ-0036,

DCMO32
Insertableiemovable connector pins are push tested for proper insertion to 3.0 +/-0.5 pounds per Not: 2 on
drawing §000758-901. Connectar pins in the EMEDM are push tested to the requirements of 108TD-0013.

B Acteptance Test - New MDMs

Each new build MDM (EMDM) is acceptance tested , including vibration and thermal test, per Boneywell
Acceptance Test Procedure TP4027] 52 or T5259634 (EMDM)

Repaired MDMs {(EMDMs) are tested io the level required to verify the repair per the Acceptance Test
Procedurs TP4027 {52 or TE259634 (EMDM)

Prior w installation i the IEA, each MDM (EMDM) gets bench tested ar room empetature prior o
installation per [EA vendor Test Procedure 51361 16-GTSFE.

. After ingallation m the [EA, the MDM (EMDM3 js subjectzd 1o Forward TEA Acceptance Test, including
vibration and thermal, per [EA vendor Procedure 5135105-GTSP.
i Recertification - Fwd MDMs or EMDMs (Reused)
As part of the Forward IEA, Forward MDM's are recertifisd for reuse by USBI Flarida Operations per
10SPC-0121 and 10REQ-00351,

TFanomalies are noted, the Forward IEA's are remmed to the vendor for repair and acceptance testing

n. ESD Protzclion

ACO OMRED 10REQ-002]1, Para 4.11 requires that grounding wrist saps be wom at all times when
slectrical connector pins are being contacted with anything other than the mMatig connecigr andfor the
component is being handled with covers removed In addition, LRU connectors shall have meta) caps ot
non-métallic ESD proteetive caps installed when not mated to cables, and prior to removing the LRU
connectar protective caps for cable mating.  The shell of the mating connector shell be grounded
lnlerconnecting cables terminated on one end to an  LRU are considered an extension of the LRU and are
handled in accordance with the specified procedures.
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SECTION 4, VENDOR INSPECTIONS

All Honeywell built hybrids in each MDM and EMDM is subjected to m-process vendor inspactione per the
requirements of MIL-5TD-£33 and Honeywell Manufacturing Specification M~4027078. Precap visnzl inspection
for ali the hybrids is conducted by the vendor. Higher level asacmblies such as modules, hamesses, and the box are
all ingpecied by the vendor/and USRI quality represamtative inspectors. {DOL Module)

Applicable Mandatory Inspection and Mann facturing Checkout (MCO) Points

0104 percent Precap visual inspection of hybrids is performed by Vendor Quality per QCD F24-7, MER
1113, MEB 1152, and MER 1203 or QCD F84-7 and QEB 122 (EMDM).

o100 percent visual imspactien of multi-layer printed wiring boards iz performed by Vendor Quality and
verified by USBI Quality.

o¥eador Quality and $5H] Quality inspect aach Shop Replacenble Unit (SRU) for solder and component
momtimg prior to conformal coating and moduele elosure per SIP 1198 or 1477 (EMDM).

e¥endor Quality and USRI Cuality inspect all chassis (LELT) unfts after instzlation of SRLJ modules for
precloze nspection per 51P 119% or 1477 (EMDM .

aMDM hamess wires are inspectad 100 psrcant with 7X minimuom scope by Vendor Quality per
Q.C.ID. 31675-1 or QCD 50336-2 (EMDM).

oEach wire shal] be mdrvidually inspected for damage with 2 7X minimum scope by Vendor Quality per
RO 81675-1 or Q.C.D. S0336-2 (EMDM)

oFinal acceptange test i1s wimessed by Vendor Quality. Tast set-up and test data is verified by USBI Quality
per STF 1198 or 1477 (EMDM},

Refurbizhment

The same mapections and tests are applicabie to refurbished unirs, dapending on the degree of
tefurbishment required per SIF 1198 or SIF 1477 (EMDM).

IEA Yendor Inspection

MDM { EMEDNM) visual inspoction 3= performed per 5136114,
Critical Processes
Wire Wrepping per M40044353 or MBZ59658 (EMDM)
X-ray laminography per EB 82359664 (EMDM only)

Soldering per EB4Q2 1936 or M325955% (EMDM)
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. SECTION 5, LEU {MDM er EMDM) FIELD INSPECTIONS

The MDM (EMDM) is inside the Sealed TEA at this point in the prosess and is not accessible for visual
mspeciion.

Inspection and tuveff of data for Fwd TEA (Data Pack) and OMRSD Required test listsd in Secten 3 for
gach Failure Mode constitztes the only inspactions applicable at this time i the process.
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